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im^m i ] 

m i c^^it si^tt t ntz s o i t , isoi Mtt t £ ^ri- £ # 

liuf£*#fl^f5^frIE#S O II«i:if B lLtil$ii, ^T-pM^^IM^-t^-^o^ 

mz*m*£Mii. Huies o i ««t mie^s o i iittwp^i:, huie^ i (vmmm £ 
m (± , hu ib soi Mitt! <b HffiE# s o i mm% izfauxm^Lx^^ztz mm. t-t& 

fmztix\.^z t zwmt-t&m^m i uiE*6o#2»f^®o 

[»*^4 ] 
[Iff*^ 5 ] 

iufE#*^^St± v 'J =r >^^-e^^, d £: ^mW.h -f&m^m 1 L 5 Wt^fn^ 1 
^(ClE«<7)^jfflr^m o 
[If 7 ] 

HufEfiM 0^|f)HjoJ;^HijIE^2<7)|feli|i(± > v»J a >mitmfr h fc£ C t &&Wl£ -t 

zmmm i4-v^L6 ov^-rn^ 1 hhie«co#3»^m 0 

^ii#:»^o0f^«oflit i:vx^ Mfc-t £ Iff t , 

mf|E#*f$:^I<7)mi±JfIMo^M£^^rtiJ--y^>^(z J; 0 P££ LTlHJg^fM U f) 
fE-v x * £ ltrlE**#^*£± i:^ ft $ -£ £ Iff i: , 

bu f E^fWk n « 4 * y £ y± X ir h TM t , 

tfilE#i»ff««£JnMaL-C, fjIE#i»f*^«0|*iSnaa6^^mfb)ii£ffMi-^» 

friE#2»#*«c7)^^fti y -f- > {± , # * ffl v> x ft & t> n & t #® t -t z> m * 

£ 8 KiBmoSBfr S O I **OjR3S*iSo 
[If ^Jg l 0 ] 

[IS*^ l l ] 
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ai*3H8*v»L i o wv»m* i mzum.<?>Mi&$ o i angotsii^&o 

[W** 1 2 ] 

m^ms l i o cov^-r^i^ i m^zmm^u^s o i ^loM^feo 

[If ** 1 3 ] 

BUlEIH]^l±> 0. 1-0. 5 ^ m<nmZXmU^m*&WL<nmM\Zfc$L J £KZ> - £ 
Ifc<hi-£If*Jl8 £v» L 1 2 m>T 1 JHC:fE*i<7>IH5#S O I ^«0^jt^?£o 
[If** 1 4 ] 

mm^-m^u^mm Lt-immzmmtLx, ^mftm^ffM-r&ifi^ 

hu iE#*#ft«tc»3(E >f * > * v± Xi" * It t , 

mi¥mfo%u^n^mmmmitm& x raie^ * ? * * is t 

[ff ^Ji l 5 ] 

[id** 1 6] 
[if ** 1 7 ] 

BfjIEHfMi, 0. 1-0. 5 ju m<Dm$xmi3r^fo&fc<7)WzmiZ : ftm2ti2> Z. t 

afct-r*^** 1 4 1 6 ov^-rn^ i jsuie^sb^s o i ^KcoM^vio 
iffij&m 1 8 ] 

mmzmit burnt, 
m tmitm * im t > 

ti>iz, ffi^&it&fan&mzWkWLikmiT&tisi-r znint , 
im^m 1 9 ] 

fflUWtftlgk<r>^J5#)%^v*>7'li. Yz-y^f-y 7\zX •) fr& t>ti& Z. t 

1 8 {zUm^UftS O I ^«^^^^V*o 
[IS** 2 0] 

it ^ i 8 i 1 9 izum<oufrs o i aaRosit^fiSo 
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immco^m #i»#^a^ <t s o i ^s^Mit^rs 

[0 0 0 1 ] 
[0 0 0 2] 

lo^MOSFETt 1 o^)^r -v/n°-> ?<!;^£>&&;t^ 'J -b £ ^i" & DRAMIi, 

Sy^fALS I ^OWHiot^Jo — 7j\ MO S F E T & ^^t-fllrici - * n y 
^@KW«ttffiifc«:BI*3t*» !S^y'j3>Mfli5:<, ilSOIitlCML 
fcSOI MO S F E T/9 ? Pfl7t£&0<\ "*-eUSS14ffin v y 7 ffiitUMn'Mb^ i oTv> 

•/XfALS I co||?|ji { S.Sfciotv>5 0 
[0 0 0 3 ] 

LfrLfttfh, SOI MO S F E T(±, Mfttofizmi-is^XU* * * frtfMl&ZtiZ 

o T, D RAMOt* h 7 > ^-t>^7 > 7°®^^ ^<t "9 & 'J - ?«St 

<b MOSFETa7-> ic*f L -f <b <7>9 1 § tti L3R 

i§b * » * o T L i n P9 II 75 f * o o 

[0 0 0 4 ] 

lUtFr.ll^IIt^/^^ S O I aSfiLtK^S O I mt&tmir&Z H:J: «9 . 
i£36$a*£ffl14<7>Mv>@8&8B£#S O I fl^^M-TS^vi (S555-S 0 I ) rt s ft*i§3g$ 
nrv^ 0 *)<r>— of± N m l <t*5t:, v 3 >^t£icgB5H*Hw^3^-f -t > z 

n^&Asxmf&m-tzztizj:*), uifrmizMft&&m<mzmj£ir2>jj&;x$>z> m*. 

(J\ mttM. 1 -fc £ &&&& KM 2 #BB) o if, @1 (a) KjjH-J: ■? v'Jn^i 

LT, 111 (b) (:^tJ:Ti:iSi'f^>3«:v , ;3>S«n:ftAtSo 

Jl&j&fei - ^ t <£ *K mi (c) i:iti^:y | J3>i«loso H«Bi:lft&* 

[0 0 0 5] 

L^L&t^, EI 1 (c) U7F$ft£ =t o l-v> < o^^MrtWt LT 

^mftM4 0^^tcJ; ^^SO lMitAtc|S B B H ^fiBl 2^H^i-So z<ntzX>, #SOI 
S 0 I WMA fcO±t#lc(i, gil ItJ^C, Ztit:¥&ik-t2>tzib<D-7v-txtf'jl\}M& 
ffittlCWL 1 ] 10-303385 

[##fp3Ci$; 1] Symposium on VLSI2000 p. 66 

[WMLi^ fci-SRJHl 
[0 0 0 6] 

*£-C*S&iPJJi, SUSS 0 I SfiiCMO S F E T £#+*?M£lit 
[0 0 0 7] 
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[0 0 0 8] 

S O I ^fc«rtt*f*#««, 

iu is*i»^«{± . iu IE soi mm t m ie# soiiitw pg k , ttjis^ 1 <nmmm x 

0i(±, MIES O I HMfPJJ^^HuIE^S O I fIJtfJJ^f^](tr±#L, iuIE^ 2 co^lf BioM 
¥i±, tuIESO I TlMiPJJ^'bwuIE^S O I fI«fIJtCf&]ltT«^LTV^^ t ZW$kt-fZ> 

o 

[0 0 0 9] 

^h^o-«u^75^^53-s o i mm<7>wkik-%m±. ^mit&M^pJx^mM^-^ ^ 

IE v x ? oSSgp £ itu IE#>»#^4KX H^ffi £ « Iff t . 

t it:, BuIE4^*#^«o^®tc^^b!ii£Mi-^IfSi:, 
HuIE#i»#S^McOHfjIEm^bSii3 «t ^huIE-7X ^ £|^*i-^XfIi: 

[0 0 10] 

iffiiE^iJMMMROBffi L^^M^S^cl-C, ^ftm^ff^i-^Xfli . 
«riE#*#l6«*®omiBlft»'fbK<:ISfe*i-* £ U «t •) , KE*i#ii«©l5ffii:lHI 

HuIE##^««^®<7)HuIE^m<tBii3 i <^huIE-7X * £Bfc3r1-aXfI£ 
[0011] 
<bBI*3 «£ affcit £ Jii^iifSi" & XS fc , 

hu lEMfbHi £ * Xfl , 
A-f&Xfi^ 

lffl8B¥*#*«*mo hu SEffcStf bJBI is <fc 0* fu IE v X * £ & Iff 
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[0012] 

*%w<n--mmz xtiiz, mmso i i«±i:mos f e Tt^^zMmz^^mtt-m 
wm^mztiZo ztz. *%wcom<nwMi~ xtm. #so immz&ifz>>Kmi)mmz 

10 0 13] 
[0014] 

muti&m i ) 

[0015] 

i-r, •> u a i ±t3 iooo as«w«h?-cv 'J 3 > mmitmtf zfc-t&o -> u 

£ , 500-2000 A«tII*ltt^lfJ: v> 0 * > £v±A-T a^Se^idcO&Bftft 

[0016] 

m&m?j&)lzm2:Zti2><?>X\ mmim-?*? 2«i:i±, HI 2 (b) tCTFi-J: -9 HO 
[0 0 17] 

Um. 9 0 0 - 1 OOOt, f±tl 10-30Torr, i&B.if^m= 0 . 2 - 
0. 3 s 1 mffl*ftt-, l-5*Ri7f^^^n:ti:iot, 0. 1-0. 5/* 
m<7) 'J 3 >^t£ l i)mhtiZ> a Z<Dt£, ->'; 3>36«1 OSlMli, »BMfc§|-7 

X * 2 <7>ymSl^<b 0 . 1-0. 5 ^ mfIKl*!ffii| i tT-|Sfe*$ ft Z> 0 
[0018] 

aoigi:iJi>r, mfcLtzmmzm-tz^') 3>*«i ^^M^ieiffli^s^^in 

&v»v'; *S0IS« S i fMM) k44o SfcU, SOI 

fl*£ fc^SOI flit t <n m iz (i , &^#^i£75 ? fi£j£ $ ft -5 0 

[0019] 

-> >j ^ >mU 1 <7)«M^i*t^S? 4 SB Si" -5) - iiciot, a*a*atft«l«:^fiK 
Lfcf&coSO I fSi^-e<7)^«0^*)±75 ? i9 £ +833:1- <h7& ? nTf£i:&£o 0. 1-0. 5 
^ mO|K*y 'J 3 1 <^M^J£*£ftT^ft(£\ *-tf>3&*7&*W fcft4 0 

[0 0 2 0 ] 

fcfflfcttOfEffijWfciSti *:->•; U*frLT, El 2 (c) ^tiii:, 

-f * > 3 «rJSIti-4o Mm^t > 3 <7)BB|t#fr(±> %MUm 400-500 

1 5 0 - 1 8 0 k e Vt* 1 x 1 0 17 - 4 x 1 0 17 (atoms/cm 2 ) 

[ 0 0 2 1 ] 

3 liiiftlv A ^ 2 O^aii 2 a OTfl K*>ffi»#t$ft*o fcrtfU 

«urr*>a*n*K*-f *>3iu±, so immx 19 ^->3 

3 *JH#ti-<i(/ «tv> 0 ^^^-^(7)BSM^J^75 ? 6 0° J: *):*#v»»£-Kl±, Hfc 

WUtm-rxir 2<D$z&M2 aOTfflU KJBttS fi^B*** * > 3 < 4 

& j3-€-*i7& f ** 0 Lfcrt ? oT, It»±Ii:I^tl>^|n]t:^Lt5 0-6 0° fl^ofg 
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[0 0 2 2] 

&ftzm£.mvi-t2>ztiz£ vvkie-r&zttfX'Z&o wx.i£. Arii^ 1300 
°c-e4 - 1 omm<n&Mig.*ifoL£im&i l zte, v'j ^ymmimmfrhmz 0 0 nmos 
sk, 8 0 nm<Dmw-x~n*bihfr-mitmi)^$L2ix& 0 ifw, iff i^T-eisias-ff 

fco7fc*£icl± % y'Jn/MliW^inTOnmiS?!:, H)l 0 0 nmODffl 
[0 0 2 31 

-T) d*?fcj£3*i*o £-5 LfcftBMbRfc* 0Jx.tf#**CJ: ») JfcBMblR-** * 2 1 1 & 
£ t iz <t or. 1213 lZ7F~f£ n tc, •>«; 3>2MR1 ft co ^fsgus £t;®tftfll4 

a*6 & i n tiUft s o i £ flM-t # ? r § -5 0 

[0 0 2 4 ] 

a^i-ssp^-s o 1 ^ru*sv»ti±, soiiiBt-ii, — ^<7)?i$ izt*j— ^mu^om 

itm (*10l*a*»ffcR) 4 a^M$titi3^ #S O I «J*AC:<±BMb*l<±^JS 
Sfirvifcvv, SO IflitB fc#SO IftJ*Afc<7>HIOifc#««Ci::i3V»T(i, ffi 

&*fco7fcBftfb*S (£2«>fiie>&*BHbB&) 4bMSCffi^i^iitv>4o -co^^ 

nscra, rr*>iZi^ nr^se*** 3-i:^&v>£#>, ^2 oa*^*BftfbR4 b 

(±^— &<bfcv> 0 *<nmZi>. H^t^J:^:, S O I mi&B <b# S O I ft J* 
AK|6jltrffc*C:iSS< fc*„ :«J:i UJt^MCiC^lt^.^2 OS*!>&*B*fbll4 b t± 

[0 0 2 5] 

fc*5, ^*WSOlSStii, [11 (c) t^L*:J:^U, ffi*ai*.aftfbK4* f ^ 
l£$nfcSO I««Bt*SO I ftttA LTV»So Si6&*8fcfb!l3l4 

<nW>mz X *)&S O I ftiSAKigJifcPil l 2«t^tVMF n 11^of; 0 CtiHttL 
r, ^^O^M^tJ^^^^S O I 3M£U*5v»Tl±, O 1 «J*K£i: 6 

«-rs c <h?5 ? r *soi mmzmxzn&&&w>m*mm-t %> zt^nmt^ 

o 

[0 0 2 6] 

tb&&mtm** so 1 i±i:fM L h 7 > y x ? o#f' ^ fii^f ^-itlli J 

fflx£z,&xmqx$>% 0 tfz, B-Mmmm^8mmi^±titm^m^^m^^zit^ @4c 

^i-«t ^ Hji«EL7t^KU*4 0 :^t:i±, SO Ii±i:ffML/^*^i:fi 

OJ»^(CI4, SO II«Bfc*SO I m&A t<Dffl!,Z&Wmi&&Wttz$i)%;Z3c.frlZft2> 
[0 0 2 7] 

ifc, El 5 U^-f «t o %2 OS#&*aKbflg4 brt 5 \ J*#ft*£C 0# S O I ffittfH 

s o i m®.Bi$£zfmrr-T$Mc iz&uz soii5i±, m 1 & zvm 2 <Dm#>&frmtigk 

4i:J:otv , j3 1 t^E&izlfemztLX^&o fntzsb, SOI^5±CLOGI 

cm^zftMLfzmizit, mut<nmm&&fimi%2nxmi , ?&mtffa-t'tz> 0 :«t^ 
(c(±, v^*5>-6 s o i * ^-^jiizftwkztitzm^t mmzmitz-t&z 1 1:4-5, 

thiJE# 2 0 0 3 - 3 0 6 7 6 3 3 
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[0 0 2 8] 

— [113 ab*v»(±H4 t-grtJ: -7 ^Witott^-nti, SOli5ty'J3>i«i t 
[0 0 2 9] 

w±<7> «t -9 csoii5 ±izitn-rzm=?-Kf&cx. ffl*a*«*«i4 

[0 0 3 0] 

; -) Lt^ii$ntsi5S'S o 1 i<go*s o 1 its (/n-^^ s i mat) a±i:mos f 

[0 0 3 1 ] 

«B^S 0 I 3MKi:::i3lt£#S 0 I mHLAiZlt > m 1 . 0X10 
17 (atoms/cm 3 ) co^-CWI^ LTO*'n y £y±A Lt, pl-)x;v2 1 £ 
l&J&LtZo Zbiz, TEOSCi •) — WW^^KilfijtBi 2 4 *^j£Lt\ ^T-fl**^® 
^L7to r- b^lfH^2 5 ^^Ltr- hm*2 6 fcJ&JKU 1. 0 

X10 18 -l. 0X10 20 (atoms/cm 3 ) <*>*J£-C^ij*«& i Lt^J>?:^> 

MfKi 0 . 1 /;m 2 i: Ltz 0 
[0 0 3 2] 

fffii:J:i)v-x/Kl/^lI27MLT, H6i:W*ft36f^ 
[0 0 3 3] 

o 

[0 0 3 4 ] 

HI 3 7!;M 5 Iztf LfzX n tt&mofmMWUZfrfrZ S O I mffi.lt, t*o^t:J: •) 
[0 0 3 5] 

[0 0 3 6] 

i -f\ •> 'J 3 > gg^g l±i:i 0 0 0 A«y'J3 ^fftBStftJH 2 M U 0 0 0 A 

<omt-> l ) 3>I6 £tf^£i-£ 0 MfbvU 3>I8 0lfli, Alias* j£Rii$ni*icj5 
DT®±ilKi-SC £t5 s T*§, 5 0 0 - 1 5 0 0 A <D mm\H t-TfH£ X v> 0 £43, tti: 
IftWLfcJ: o tc, y'jn >f&®Ht!iil2 Wlfli 500-2000 AoitHl*] t i"*UiT «t v> 

*LT, 17 (a) i:^tJ:T(:vx?$-MtSo 
[ 0 0 3 7] 

mmit^m^mLx, m7 (b) u^i-j^u^o. 2 ^ m0>»HMbiii7 u 

nt, v u 3 y&ffi 1 <^Sf±j^^*ieuiHi8p**^$^So 0. 2-1. 0^ 

m#j^co)ji)*-e^^bii7^j5S:$ns «t n ic, iijtoM^^t^ct^fJ lv> 

o Qk&VcMl (OmimtfO . 2 m*«<7)J»^tC(4, i*M«l»soiios 

*Mkwmj&&izso 1 m^s^fso 1 mi&o&ffikmcftziz-tzwmmizn: 

o 

[0 0 3 8] 

c n Lrfcmztitzmwiitm7 a. m izx 0117 (c) u^i-ct -? 

mtE# 200 3 - 3 067633 
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t<n&%:, -> a >ag« i <r>n mmm^mmizitm^wm^ti^o vx^cit 

1 H&^TlftBj! L£ «t -9 (3, 0. 1-0. 5 ^ m OS $ T- -> 'J n > It l o^It5? 
[0 0 3 9] 

&mmt&<r>tLmi)m£2tifz->v =*>mui uwl-c, m7 (d) c^tiit:, asss 

>f * > 3 *JH*N-* 0 SHK'f * > 3 OjHtt^frJi, 0Jx.tf , HSiSS 400-500 °C, 
*n il ^ffi 1 50-1 SOkeV 1X1 0 17 -4X10 17 (atoms/cm 2 ) <h i~ & 
~ t tfX b Z> o 
[0 0 4 0] 

ZZXli. H7 (d) tc^i"J:-9U, *ftglftlBI2i3«J:0 f ^tv i ; a >R6*»<b*4"rX 
[ 0 0 4 1 ] 

ISSw&ttK J; oTIi, HI 8 (a) ic^i-i^tz, ->'J 3^JR»fCil2 0jl8»<>rai^t;|^* 

fciTilS^?), *^±ffii:il^t^^i:WLt5 0 - 6 0 o e« fc i" * - £ 
[0 0 4 2] 

stim^&ititzmm&nffifcnmmizitmikm&tei&ztiZo >>u 3>&«i onm 

«fc (9 ? t t i> izf%&-t&Z£ CioT, S3M5i:^L/:J;9 teUfrSO I *W 
[0 0 4 3 ] 

&2<7>ffl*!>&*BHfcllil4 bJ±i*7— *SE$ £&<b£v> 0 ^Ovf^<)> SOI»^#SO 
[0 0 4 4 ] 

CMMIfm 3 ) 

H9«r#BBLT, *HMl®S8tC SO iaMgO*jfi^ft«:Bi^i"*o 
[0 0 4 5] 

y >If l ±(; l 0 0 0 - 5 0 0 0 A Wiiftl2 L. £ <b (3 1 0 0 

%;<?->->ri l z£V)m : £LX, BJ9 (a) l^tiiCv^^ilStSo 
[0 0 4 6] 

^i:, mMitm2Z^JjMlz^y?->yLX y 0 9 (b) t:^tJ:9(:, fcBKfc*l2«> 
^M^fil^^lxlt^o ^tti-y-f-^^Ji, Wx.tf#BM£«:fl§^;fc* * y H'yf>^i: 
J:»)^9:t#T*^o »Bl^fcJR2<0««!|-j»«WT^UiJtt*v , J 3>i^i nt±, ft 

miiH# 2003-3067633 
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[0 0 4 7] 

Mffcv 'J n >16 ^mmm^ X *>mntt}izte&Lt:1k. H9 (c) C^tiii:, &B£ 

ftm 2^vx^ Ltit * > 3 * BB#f * o bis? * y 3 <nwM%i\* it , $i x if, g 

«S4 0 0 - 5 0 CC, M^JE 1 5 0 - 1 8 0 keVflXl0 17 -4X10 !; (a 
t oms/c m 2 ) tfiCH^iio *fkK*«»^^Ktw J: l)a^>f £*T*>i£ 

[0 0 4 8 ] 

ic & a $ n * ^ < * xomm. t mm * *> o xmt-r & 0 

[0 0 4 9 ] 

3 7&«#r*>a4nfe»«rtl»o3f5go«tt{;«i, 0 9 (d) {i^i-i o KB*ffcII4 j&«?I2j£S 
ti5o v v 3 >it i oiasifcijt^^t, bin 8 $ ti & 0 ^^B-Mitms 

4\ t-eCKifiLtJ: -9 iffti: J: 0 ? 2 £ t i> C t tc«t oT, H 3 7?M 

5 l «t n s o i is^s s *l & o 

[0 0 5 0] 

ipso i ^i«t3^i:*(t.*75*e«$n, *soi ^K&AsnsigjifcPitwiiiiiJ-*-* - 

[0 0 5 1 ] 

(^MM 4 ) 

[ 0 0 5 2 ] 

HI 1 0 *#JHLt\ *5Cfl9«pttOfFfflB^ife*|ttl«i-*o if, HJfc^SI 1 

l^t^ftiLto «*f«CO*SOIf««i»!)»*>, P n« ^-iT-cogg^t 

d(±, 0^m, 0. 5^m, l/zmhlftH^ £<btC, -)x^||2 8 «f 1 iC 

m^3 o huv-^/ fw >m®2 7 tmmttzo p n«£U 2 V- 4 V 

Z.mi±. "tn^nfoO . 25,um~-0. 4 jU mff0 t 'tt^: o 
[ 0 0 5 3 ] 
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